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To be perfornt'd by Fxancrs HaursBEs; and the 
Lectures read 1 2 . M. A 


of DAY: 


&. 


þ 
| 
4 
1 


M E c n A N 1 * K 8. 
IR ISAAC NEWTON's Three 
Laws of 1 or Nature demon- 
ul 3 A 12 0 ling 
in t uplicate on unes 
Thocaht Fon . | 
- I Nr the Force of falling 
ies. | 
Experiments the Sliding, Rolling, 
Sirens, & 4g | 
Thar Bodies will aſcend as high, as whence they 
fall by the laſt Velocity Impreſs d, whe al! Obs. 
eles are removed. 5 
. Feoee gnighl 
nal Line. 


2d. The Balince mad Stillyard, with al heir 
Properties and Uſes ſhewn and ex plain d. ; 


ot Friction in Mechanical Engines. 


Al the varigus Kind of Leverrexplait'd. 
All the, Phznomena of Pulleys, both ing 04 
.de OR Co ene +58 


3d—The Wheel or Axisin Veckrochio explain. | 
The Wedge, with the Method of Computing its 
Force, deduced from Experiments. 
hw Screw, 93 el compatiagis 
orce. 


A ey 


r — 7 


77 464? © 
"4 


qrh—An Experiment of Lifting a weight by.a 
Chain of Inflated Bladders, with its A cagep 
Muſcular Motion. © 1 

... The Method of computing the Force of che Air 
onthe Sails of Wind mik, and of Ships; and of Water 


- on Water - Wheels, and on the Rudder of a Ship.” 


Experiments in order to determine the Quantity 


tional Advance- 


Experiments to ſhew” the 
„ in all ſorts of Car- 


ges ot large and ſmall Whee 


Experiments to demonſtrate the differcor Elec Tiages, as Coaches, Waggons, Carts, O. 


of the lame Weight or Power acting in different 
Direction at the iame Point of any. Engin. 
The Reſolution of Forces, into. thols | 


( 


$1h—An Experiment in order to anfirer an Ob- | 
aſt rag og et COLE 8 


9 0 & 
n ALD: i 3 3 pe 


* 


— co ſhe hath ne] Modi | 
wit 1 
does ave ther the Line of ſcene or Deſcene in he 


Body. 


nery does depend, exactly perform d. a 


th Experiments concerning Pendulum. 
The Cycloidal Cheeks for regulating the Vibrati- 
on of Pendulum: C 

An Experiment to ſnem the Analogy between 
the Swings of a Pendulum, and the bobs op the Sea. 


Experiments concerning the Expanſion of Metals 
by Heat. 1 
ch The Laws of Motion in the Colliſton of 


ies. 


"Experiments concerning the Centrifugal and Cen- 


tripetal Forces of Solid and Fluid Bodies in Motion. 


Experiments in order to eſtimate the Centrifugal | 


Forces of Solid Bodies. 
Several Nagnerical Experiments. | \ 


Orcs. | 
dch DA EN its to demonſtrate, that in 

IL. che Rays of Light the Angle of In- 
cidence is 1 to the Angle of Reflection in all 
Sorts of ces. 


„The Method of tracing che reflected Rays of 
bas from Plain, «Convex, Concave, and Cylindri- 
cal Superficies. 

Mirrors of all Kinds, or the Phænomena of Re- 
flexions from Plain, Convex, Concave, and Cylin- 
drical Superficies, with all their wonderful Proper- 
dies and Uſes, ſhew'd and explain d. k 


LI prehmagns to -ſhew the Manner of Re- 
on. 

The Sines of the Angles of Incidence and Re- 
Traction ſhewn to be (ar all Degrees of Incidence) 
in a conſtant Proportion to each other. 

The Method of tracing the Refracted Rays of 


Light through Plain, Convex, and Concave Super- 


he pDiſſection of the Eye. ; 
The Explication of Vidon by the naked Eye, 


preſſing upon the lower: T 


| ſure of a Fluid 
nomena of the Torricellian Tube, the Pump, « 


| 


| Pumps. Of the ſinking and floating 
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p - "1 ith.-An'Inſtrument'to meaſure the RefraRion 
"of Fluids. 


7 
S. 


+ 12th—The Theory of Light and Colours, as de- 
livered by Sir Iſaac Newton, demonſtrated by ſome 
of his principal Experiments. 


The Archbiſhop of Spalato's Experiment, which 


diſcovered the Cauſe of the Rainbow. 
Experiments concerning the blending of Colours 


by Motion. 


HYDROSTATICKS. 


13th Da HAT Fluids gravitate in propris 
5 * Toro, the 2 Parts continually 
1 oy - 1 OR is not 

only propagated Downwards, but even Upwards, 
—4 — according to all poſſible Directions; 
That a lighter Fluid may gravitate upon a heavier, 

and an heavier upon a lighter; That a Fluid may 
ſuſtain a Body heavier in Specie than it ſelf, and even 
'raiſe ir up; That a Fluid may detain a Body lighe- 
er in Specie than it ſelf, and even depreſs it. A ge- 
neral Experiment to prove, that a competent Preſ- 
may produce the remarkable Pha- 
rynge, Siphon, poliſned Plates, and other 
14ch—That Fluids preſs according to their per- 
— 


cular Altitudes, whatever be their Quantiti 


— 


| or however the containing Veſſels be og 
_— waned vhs manne 1 ures. 
e Velocity and Quanti uids running out at 
a given Hole, is 8 the — Proportion 
their perpendicular Altirudes. Several Sorts of 
of Bodies im- 
mers d in Fluids; their relative Gra vities and Levi- 


icth--All the Effects, Properties, and Uſes of 15th—The 


Plain, Convex, and Concave Glaſſes, both fingle 
and combin'd ia Teleſcopes and Microſcopes, are 
ſhew'd and explain d. | R 

Several Kinds of Microſcopes and Teleſcopes, 
with the Manner of applying them to their reſpe- 


I] | Uſes of ſuch Enquiries, 


* 
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ties; their Situations and Poſitions. The Phæno- 
mena of Glaſs Bubbles accounted for. | 


Hydroftarical Balance explain'd, with 
the Methods of determining the Specifick Gravities 
of all Sorts of Bodies, whether ſolid or fluid, 
thereby. The Praxis of che Hydroſtatical Balance, 
The Specifick Graviries of ſeveral particular Bod ies 
actually found out. Some Account of che — 1 

| EU. 


on. 


+ av to th ro wc an 


Bladders, Glaſs- bubbles, Fountains ; che Gardiner's 
16th DAY THE feveral Phenomena of the { Watering - pot; the Diving -Bell, Ce. ; 


Torriecellian Ex periment * 
ted and explained. Other Experiments of the like 


22d The Torriceilian Tube in Farm; Quick- 
ſilver raiſed to the uſual Heigh ghr of the Weather- 
, Glaſs, by the bare Spring of r little included Air; 
Otto Geric Hemiſ z and that denſe Air has 


Nature, with Fluids variouſly 2 555 


. Bree 


Sorts of Baromcgers, 

ſcopes. The Preſſure N che Ar the 
riment to be different at different Altit 
the Heer of BRIE , en ton he pics 


and Sprio f the Air | "The con of Lic on 
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18h—The Effefs of the weis hr and a ' The wore. bidden Prog erte the, Air confi. 
che Air in Syria iphons, — Aered by the heli of of. the like Engines, = 
Plares, Cupping es, "Sao, Reſpiration, 2 24th D AyPHE Influence harm arr 
The- — — of and other] as to the Gayſes of ai 

Things relating to conſidered. | the Elaſticity of 1 1 ; the Coheſion of 
45 che Air may . de to ae He * violent _ of the Aſn of I ogy rem, ty of 18 of 
e Time to recovet * ids; Aſcent o 1 r Lin 


lſe, as to 
uf El When a 8 
7 nite des Surface of Glaſs. 


| The more known Prop erties + the Air ue | N and This the © f he Air oo = 
by the dir Pam, and uber Engin. firing of Gunpowder ; che dg of rarificd, con- 

and burne Air upon the Life of Animals, 
| roth DA r. T E Air-Pump; the Inſtruments 


for condenſing and transferring off 26th—-A Piece of Phoſphorus in 3 
Air; their Fa ick, Operation, ind Gages explai'd. Experiments concernin the Mercurial Phoſp 


che Collifion of the Flint and Steel is Varo; 
2oth——A Parcel of Air weighed in che Balance; | periments concerning the vitredus Phoſphori; — * 
its Specifick ö Water determined nen, „ 
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1 Subſcriber i is to pay Two Guinea and « Half ; » One Guines at the Time of lf, 
and the Remainder, the Third Day after the Courſe is began. 


SUBSCRIPTIONS are token in ar Mr. Whiſton's the lower End of Croſs- 


Street, Hatton-Garden ; and at Mr. Hauksbee's Houſe in Crane-Court wear 
St. Dunſtan's Cherch in Fleetſtreet, where the Courſe i: to be ed. | 


Ile Figures and Deſcriptions of the principal Inſtruments * 4 i in 


this Courſe of Experiments, are as 3 
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IR-Pumps, or Engines Bd en, the Air as proper 
Veſſels, with all their Appurtenances; whereby the vari- 
ous Properties and Uſes of that Fluid in which we Lv” are 


gines for the Compreſſion of the Air: Delightful Fountains, in 
which the Water, or other Liquor, is made to Aſcend by the 
Force of the Air's Spring. Syringes and Blow-Pipes, with Valves 1 
for Anatomical Injections. Hydroſtatical Balances, for determi- 
ning the Specifick Gr avity of Fluids and Solids. The Engine and 
Glaſſes for the New Way of Cupping without Fire. Scarifica- 
tors, Which at once make either 10, 13, or 16 Inciſions. 


All the e ended Were according to their Lateſt 
and Beſt Improvements, are made and Sold by Francis Hauksbee, 
(the Nephew of the late Mr. Hanksbee, deceas d) in Crane-Court, 
near . in Fleet ſtreet, London. 
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An Explication of the Firſt PLA T B. 


IGURE 1. This belongs to Galileo's famous] Point E. But ſo that the Declivity from C towards 
Demonſtration of the Velocities and Times ot] A and B is greater than the Aclivity from E to- 
| wards F and G. Whence it is plain, that the Axis 


bodies i a, by an uniform Force, ſuch is 
that of Gravity here below: And ſhews thar they 
will ever fall in _ Times, 1, 2, 3, 4, Cc. ac- 
cording to the odd Numbers, 1, 3, s, 7, Ce. or 
the Trapezia BCD E, DE FG, FGHI, Ge. 
and by conſequence, that their Velocity will increaſe 
uniformly in Proportion to the Lines B C, D E, 
F G, HI, Cc. or to the Times of Deſcent : And 
that the entire Lines of their Deſcent will be as the 
Triangles A B C, ADE, AFG, AH I, Oc. or as 
the Squares of thoſe Times, 1, 4, 9, 16, Cc. | 


Fig. 2. This is a ſtrong Balance for an Experi- 
ment to prove, the former Propoſition, by ſhewing 
that any Bullet or Ball, when it falls irom four 
Times che Height, has twice, from nine Times the 
Height has thrice its former Velocity or Force; and 
will accordingly raiſe a double or triple Weight in 
the oppoſite Scale, to the ſame Height, and no 
more; and ſo for ever. 


Fig. 3. This ſnews how Bod ies upon an inclin d 
Plane will ſlide, if the Perpendicular one the 
Center of their Gravity falls within ; and will rowl, 
3 Perpendicular fall without their common 

ion. | 5 


Fig. 4. This ſnews that an oblique Body will 
ſtand, if the Perpendicular through irs Center of 
Gravity cut the Baſe; and that it will fall, if ir 
cut not the Eaſe : As accordingly we ftand when 
the Perpendicular through the Center of Gravity ot 
our Bodies falls within the Baſe of our Feet; and 
we are ready to tumble when it falls without the 
tame. TJ „„ 


Fig. 5. This is a Conick Rhombus, or two 
right Cones, with a common Baſe, rowling up- 


and Center of Gravity do really deſcend all the 
Way. Ss | 


x Eig. 6. Is 2 Balance, in an horizontal Poſture, 
with Weights at Diſtances from the Center recipro- 
cally proportional to themſelves; and thereby in 


Aauilibrio. | 
Fig. 7. and 8. Are two other Balances in an 


horizontal Poſture, with ſeveral Weights on each 
Side, fo adjuſted, that the Sum of the Motion on 


one Side, made by multiplying each Weight by irs 


velocity, or Diſtance from the Center, and ſo add- 
ed together, is equal to that on the other: And ſo 
all is ſtill in Aquilibrio. : 


Fig. 9. Belongs to the Laws of Motion, in the 
Colliſion of Bodies to be tried with Pendulums, or 
otherwiſe, both as to Elaſtical Bod ies, and to thoſe 
which are not Elaſtical. 0 


Fig. 10. Belongs to that Famous and Funda- 


mental Law of Motion, that if a Body be impell'd 
by two diſtin& Forces in any Proportion, it will in 
the ſame Time move along the Diagonal of that Pa- 


| rallelogram, whoſe Sides would have been deſcrib'd 


by rhoſe diſtin& Forces; and that accordingly all 
Lines, in which Bodies move, may be confider'd as 
Diagonals of Parallelograms ; ard ſo may be reſol- 
ved into thoſe two Forces, which would have been 
neceflary for the diſtin&t Motions along their two 
Sides re ſpectively: Which grand Law includes the 
Compoſition and Reſolution of all Motions whatſo- 
ever, and is of the greateſt Uſe in Mechanical and 


| Natural Philoſophy. 


Fig. 11. Are two police Plains inclined to one 


wards to Appearance, or from E towards F and 


| 


G : Which Points are fer higher by Screws than the 


another, to ſhew that the Deſcent down one Plain 


will elevate a Ball almoſt to an equal Height on rhe 


other. | An 
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F wenns 1. Is che deceirful Balance; Jt 3» is berween the Prop C and the Point A; to 


yet is in Aquilibrio ; becauſe the Weights 23 | which by the means of the Pulley P, che Power or 

and 24 are reciprocally proportional to their Di- Weight to move the other by, is applied. Bakers 
ſtances from- the Center Motion. Now this Knives for cutting Bread are commonly of this Sort. 
Cheat is eaſily diſcover d by changing rhe Poſition of | Fig. 7. I the third Sort of Lever, where the 
rhe Welghes, and par each of them into the o- Reſiſ to be overcome, or Weight to be moved, 
ther Scale, which will | be very unequal, or! wa is at one End, the Prop ar the other, and the- 
nearly as 11 to 12. SE Power or og. w 3 between them. A Ladder 

Fig. 2. Is that ſort of Balance which is called a | lifted up b Middle, in order to be rear d, 
Stiliard, and of frequent Uſe among us. It is only | where one is fixed, is of this Sort. Only the 
a common Balance, with Weights at Diſtances from Force being in this Caſe nearer the Prop than the 
the Center of Motion ry Proporrionable to | Reſiſtance to be overcome, or Weight to be moved, 
themſelves : or here Length of Part of the this Sort of Lever diminiſhes Force inſtead of in- 
Beam is compenſared by a large Ball or Weight B, | creafing it, and is therefore of little Uſe. 
fixed to the ſhorter Beam; and one Weight as W Fig. 8. Is a common Lever of the firſt Sort, 
removed along equal Diviſions is made uſe of to] with its Prop and equal Diviſions, fir to be uſed as 
| weigh ſeveral others, as 6 w. Cr. „ che Stiliard. | 

Fig. 3. Is defign'd to ſhew how any Force is di-“ Fig. 9. © Lever of the firſt Sort, 
miniſhed by its Obliquity; and that a Weight hung as long as the fingle one juſt above ir, where a 


F ; obliquely at 3, 2, 1, in the Circumference of a Cir-| Weight at G, by being doubled three ſeveral Ti | 
s | Cle 5 Aus of no more Efficacy, as to the turn- will raiſe eight Times its own Weighrat A, as ur 


ing of the Wheel round, than if it were hung per- | as the other does ir ar once. This laſt is therefore 
| pendicularly at the coed 3 3, 2, 1% wy of ſame Force as — 3 and no more; 
the Semid iameter of the ſame Circle. EY, and by being compounded , is lefs conſiderabe than 
Fig. 4- Is the Demonſtration of the former Caſe, | the other: 
by ſhewing that in thoſe Circumſtances the Force N. B. Had the Proportion in che Compound Le- 
PB is refolv'd into two B F and B G, of which ver, Ng. 9. been otherwiſe, as ſuppoſe the Part BC 
BF pulls directly from the Center, and is of no | on one Side of the Prop B three Times the Lengriy. . 
Uſe to the turning the Wheel round: And ſo all the of AB on the other Side, and the ſame in the 
remaining Force 15 repreſented by che perpendicu- other wo Levers CE and EG; then the Weight 
lar Force BG, which is wholly ſpent in turning is] G being but the 27th Part of the Weight at A, will 
round. So that as By is to BG, ſo is the whole | be in #gquilidrio with it. 
oblique Force, to the real or direct Force: Or ſo, | Fig. 10. Is a bended Lever of the firſt Sort, 
in the ſimilar Triangle B EC, is BC the whole ob- j where C the Prop is at an Angle, and the Force is 
lique Radins, ro C E the Perpendicular: Or ſo in| increas d with CH, the Diſtance of tie Weighr 
the foregoing Figure is O 1, O 2, O 3, the com- w x, which by the means of the Pulley P, is appſied 
mon Hyportenuſe or entire Radius, to O 1, Q.2, O3, | to the longer Part of the Lever; and in this Len- 
the Baſes or ſhorter Radi), where the String cuts | ver, the Power is to the Reſiſtance reciprocally as 
the entire Radius perpendicularly, their Diſtances. An Hammer drawing out a Nail is 
Fig. 5. Is the firſt Sort of Lever, where C the | ſuch a bended Lever. | —— nk 
Prop is between the Reſiſtance to be overcome, or | Fig, 11, 12. Shew that Levers or Balances tfiat 
Weight ro be moved 3 W, and w 1 the Power or are even when horizontal, may be uneven in other 
Weight to move the other by: And is fo like the poſitions; that is, too light when che Center of 
Caſe of the Balance or Stiliard, that it needs no] Gravity of one Weight is ſix d to che Leyer or Ba- 
particular Ex plication. A Crow of Iron is of this Sort. | lance above, and it is elevated; or below, and de- 
Fig. 6. Is the ſecond Sort of Lever, where the preſs d: Becauſe che Perpendicular cuts the hori- 
Reſiſtance to be overcome , or Weight to be moved | cont Line roo near the Center in theſe Caſes, 
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An Explication of 


the ſecond Kind, where the Weight H 6 is un- 
equally born by the Weights F 4 and G 2, which 
are reciprocally proportional to the Diſtances C B 
and CA; and are accordingly in Aquilibrio. 
Whence we ſee how two Men may bear unequal 
Parts of the ſame Weight, in Proportion to their 
Nearne ſs thereto. 


Kg. 2. Is another Engine of the ſame Nature 
with the former; where the Lines DC, AE, 
B F, and the Lever A B, are parallel to the Hori- 
zon; but the Lines on which the Weights hang 
Dw7, Ews, Fw, are perpendicular thereto; 
and here a Force or Weight pulling at the Point C 
| ſuſtains the unequal Weights Ws and w 2 in Aqui- 
librio : Provided the Diſtances CB and C A be re- 
ciprocally proportional to thoſe Weights. Whence 


duly fitted to perſevere equally in their Labour; 
| viz. by raking care that the Beam by which they 


at the Point of Traction as C, in reciprocal Propor- 
tion to ſuch their Strength. | 


IGURE 1. 18 2 Sort of Compound Lever of 
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the Third PL AT k. 


Fig. 3. AB is an upper 
Advantage, but for Readineſs of the Motion, as in- 


creaſing not the Power at all; equal Weights being 


ever required to raiſe others. 
Fig. 4. Is an u 


cacy, the lower does however double 
is ever the Caſe in ſuch Pulleys, 


Fig. 3. Is a Compound Pulley of three upper 


and three under Pulleys, all communicating toge- 


we learn, how Horſes of unequal Strength may | 


ther; where therefore the whole Weight is divided 

| — 6 * and ſo 1 Pound balances 6 
The laſt String B M r, as paſſing beyond 

the laſt upper Pulley, not being here to be reckon d 


Poun 


of any Conſequence. 


ber of upper and under Pulleys with the former; 


Principle entirely. 


both draw a Weight or Waggon, may be divided | only in other Poſitions, and depend on- the ſame... 


er Wo 
IJ.) 


pulley, of no direct 


and an under Pulley con- 
nected together; where the upper being of no Effi- 
Force, as 15 : 


Fig. 6 and 7. Theſe are Boxes of the ſame Num- 
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fo that one Pound, w 1, ſuſtains five Pounds, ws, 


ſupported by them all. 


ee whereby the Force is increas d, for every 
in a double Proportion; becauſe every lower N 


wich its Axel; where any Weight or Force applied 
| round EF, or CD, or A B, has juſt ſo much 
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Pick E 1. 1s a Syſtem of Pulleys connethed 
T together, whereby the Force is increaſed by. 
Addition in Proportion to the Number of Cords ;; 


as muſt from the Equality of che ſtretching 
of the K 7 , and en, conſequent Diviſion of 
the whole Weight into five equal bans, as equally 


Fig. 2. Is a Syſtem of Pulleys not connected to- 


ower Pulley, according to the Numbers, 2, 4, 8, 


doubles the Force of the former; as is evident at 
the firſt Sight; ſince the Velocity of Deſcent is every 
Time but ſo great as before. 


Eg. 3. Is the Axis in Peritrochio, or Wheel, 


greater Power to move the Wheel, or entire Ma- 
chine about the Axis, as the Velocity or Diſtance 
from the Geometrical Axis it ſelf is ter. Nor 
is there any farther Difficulty in this plain Engine. 


Fig. 4. This is only a Train of Wheel - work; 
which by Compoſition of Wheels vaſtly increaſes 
the Force. Thus ſuppoſe the Diameter of the Bar- 
rel E EF, be ten times the Diameter of the Pinion 
G: And the Diameter, or Number of equal Teeth 
in G, be one tenth of the Diameter, or Number of 
equal Teeth in HI: And the Diameter and Velo- 
city of the Teeth in HI, be ten times the Diameter 
and Velocity of the Pinion K; And the Diameter 
or Number of equal Teeth in K, be one tenth of 


An Explication of the Fourth PLA T E. 


NICRs. * 1 


nion G, is as ten to one; and chat in the Wheel 
HI, to thar. in irs Pinion R, is alſo as ten to one. 
While che Velociries at each Wheel, and its cor- 


the Wheel I. M, and its Barrel N O, are equal. 


Fig. 3. Is a compound Engine, to prove that in 
4 Wedge, as EMG, depreſs d by a Weight w, or 
by its own Weight, or by a Stroke, the Force is 
diminiſhed in Proportion to the Sine of its 8 
compar'd with the Line of its Depth: So when 
| the former Sine is double or triple, Cc. the Force 
is diminiſhed one half, or one thiad, oc. This is 
here prov'd by the Wedges ſeparating two Cy lin- 
ders, which are drawn together by other Weights, 
| in the Scales R and S beneath, and its Sides ſcrew'd 


} nearer or farther off, to adjuſt their Diſtance to 


thoſe Weights perperually. 


Fig. 6. Is a Wedge by it (elf, where the Force 
15 increas'd in Proportion of the Sines of the 
of Aperture, DF and DE, to the Radius DB; 
or is reſolv'd into two Forces, the 0123.7 tag 
lar, and the other parallel to the Plain of the Tree 
or Timber it is to reeve: And this becauſe the ve- 
locity downward is ever to the Velocity fide-ways 
in Proportion of DB to DF and D E, or 


| or CB to AC. 


2 Cylinder, and ſo repreſenting a Screw; and ſhews 


ws es along its Cylinder, when it is compar'd 
with the Circumferences on the fame Cylindrical 


the Diameter, or Number of equal Teeth in LM; 
And that the Barrel NO, be of the fame Diameter 
with the Wheel LM. Then a Weight on the Bar- 
rel E F, will balance one hundred Times as heavy 
upon the Barrel NO; which is done by its movi 
an hundred Times as ſwift as the other. For the 
Velocity in the firſt Barrel E F, to that of its Pi- 


| Surface, or as HF to HG. 


| Fig. 8. Is a compound Engine to explain and 


meaſure the Power of the Screw, from whence ir 


ing | appears, that the Force of Screws is Ty 
o 'S or 


proportional to the Diſtance of the A 
Threads which compoſe them. 


An 


reſponding Pinion in the other Wheel, as well as at 


to 2 DF, i. e. by the Similitude of Triangles, as AB 


Fig. 7. Is 2 Paper Wedge, H F G coil'd round 
that. its Force muſt be increas'd in Proportion to the 
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An Explication of the Fifth PLA T E. 


IGURE 1. Is a compound Engine in which} 
F all the ſeveral Mechanical Powers are com- 
bin'd ; as the Wheel and Axle & H: The Balance 


or Lever Ik; The Screw F; which includes the | 


Wedge: and the Pulley LM. The entire Force of | 
*this Engine is to be computed by compounding the 
ſeparate Forces together. | 


Fig. 2. Is a Windmill; whoſe Force is here re- 
preſented, by its raiſing a Weight on a Barrel. The 
Wind is ſuppoſed to blow parallel to the Axis, from 
E towards D; its ſeveral Sails have their Plains 
nearly 45 Degrees oblique to the Plain through the 
middle of thoſe Sails: Two of them inclining, and 
two reclining. By this Means the Wind falling at 
about 45 Degrees obliquity on the Plain of each 
Sail; the Breadth of each Sail is a Diagonal of a 
Square, one of whoſe Sides is parallel to the Di- 
rection of the circular Motion, and has its full 


Force; and the other is perpendicular therero, and | 
Ng. 6. Ts a ſtrong Machine, with a Wheel OP; 


ſo has no Effect as to that circular Motion at all. 
And as much as the Side of a Square is leſſer than 
the Diagon. I, ſo much of rhe whole Force of . 
Wind is loſt on every ſingle Sail. But then each 
Pair along the ſame Line, by the different Situation 
of thole Sails, agrecing in the ſame Motion, the 
whole united Force is more than the ſingle Force 
upon one equal Sail directly expos d to the ſame 


Wind, as much as two Sides of a Square are. greater 


than the Diagonal. 


Fig. 3. Is the elaſtical ſpiral Spring of a Watch, 
out of its Eox, and unwinding it ſelf more weakly, 
a5 it is leſs-reſtrained, ; 


Fig. 4. Is the fame Spring in its Barrel A B, 
join'd' by a Chain to irs Fuſee CD, or ſpiral Line 
about a Cone, which Cone has the Semidiamerer or 
Diſtance from its Axis in the very ſame Proportion 
ome as the Spring is weaker, and leſſer as the 

pring is ſtronger; that ſo the abſolute Force on 
| the Wheels of the Watch may be ever the ſame, 

for the exact Equality of their Motion in all Caſes. 


Fig. 3. Is an Imitation of a Waggon or Coach, 
with its fore Wheels EF, either equal (as here,) 
or elſe leſſer, or greater, than the hinder G H; ro 
be drawn by a Weight w in the Scale, either u 
an Horizontal, or up an Inclined Plain A B, to 

get over any Obſtacle as CD: The Quadrant M, 
and Bullet N, are to ſhew the Quantity of the Ele- 
vation of that Plain, for the Tryal of Experiments 
relating to all ſuch Sort of Vehicles. | 


and its Winch R, and String OP LK, its leſſer Bar- 
rel KL, circular Table A B, Scale with a Weight 
w, ſuſpended by a String that comes the 
hollow Axis CD, and oblique Tube GC, in which 
Mercury or a Bullet is included; irs Screw H; its 

Balls I and B, and their Strings; To ſhew that Mo- 
tion once begun always continues, till ſome other 
Cauſe ſtops it: That abſolute and reſpectiye Motion 
| are entirely different: And to ſhew withal the En- 
deavour of Bodies that move circularly to recede 
from the Center of their Motion, on inclined, as 
well as horizontal Plains, and that in the ſame Circle 


in a duplicate Proportion to their Velocity. 
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ve An Explication of the Sixth PI A T k. 


MIGURE 1. Is an Inſtrument to ſhew the va- 
rious Parabola's that are made by Projectils, 

and particularly the Truth of the ſeveral Rules in 
the Art of Gunnery. Wherein AB is a Tunnel 
full of Quickſilver, D K is a Glaſs Tube, let into a 
Groove or Frame of Wood for its Support, and at 
K is a fine Stem, accommodated to the Arch of a 
Quadrant L. M, and turning upon its Center, to direct 
the projected Quickſilver to any ange while the 
Tube's perpendicular Altitude, or the Force that 
produces the Projection, is either the ſame, or alter- 
ed by a different Inclination at Pleaſure; according 
to the Nature of the ſeveral Experiments. | 


Fig. 2. Is a Cycloid with its equal Sides AB, Ac, 


and pendulous Body E, oſcillating therein. And, 
Note, That by the Make of the Figure, the Line BC 
is equal to the Circumference of the Circle D G F, 
by which it was deſcrib'd ; that the Length of the 


Cycloid it ſeli is four Times that Circles Diameter; 


that every Part of it from F the Vertex is ſtill dou- 
ble to he Chord of the Correſpondent circular 
Arch GF; that its included Area B D C F, is 
three Times the Area of the former Cirele; that 
the Force upon the Pendulum at any Point E, is ex- 


actly proportional to the Diſtance along the Cycloid 


of the Point from the Vertex, as EF; and that 
therefore the Time of every Oſcillation, in all An- 
gles whatſoever, is always equal. 

Fig. 3. AC B is a Syphon with Quickſilver from 
A to C, and a Pendulum of half that Length; to 
ſhew here alſo that the Force is as the Line to be 
deſcrib d, and that by conſequence the Vibrations in 
the Syphon are all equal: as alſo to ſhew that they 
are equal to thoſe of a Pendulum, of half the ſame 
n As is plain from the former Caſe of the 
Cycloid, where the Length of the Pendulum is half 
that of the Cycloid in which the Body moves. 

Fig. 4. AB are two Spheres, to denote the, ſe- 
veral Laws of Motion in the Colliſion of Bodies, 
whether Elaſtical or not Elaſtical, te be tried in the 
Cycloid, or in a Circle, with proper Corrections: 
Which Experiments yet are moſt of them too diffi- 
cult for ſuch a Courſe as this 1s. ; 
Fig. 3. Is an Inſtrument to explain muſcular 

Motion; ſuppoſing the Muſcles to be fome way like 
a String of Bladders ; by ſhewing that a ſmaller 


Quantity of an claſtical Fluid may. equally raiſe 


_ Weights with a larger; and to ſhew exactly 
what 8 is necefiary for any particular Effect. 

For thus will the leſſer Quantity of Air, (meaſured 
in both Caſes by the Gage C AR, as condens'd by 

the Syringe H A,) equally raiſe an equal Weight, to 
the ſame Height, by the lefler three Bladders, that 
the greater Quantity raiſes the ſame by the one lar- 

ger Bladder. | | 

Fig. 6. Are feveral Pendulums of ſeveral Sorts 

of Matter, heavy and light; where the Centers of 
Suſpenſion and Oſcillation are equally diſtant, and 

the Times of thoſe Oſcillations are al equal. This 

alſo hints the other remarkable Phxnomena of Pen- 

dulums ; viz, that rhe Semicircular and Cycloidal 


Times of Oſcillation are to each other as 34 to 29: 


That in both the Length of the Strings of Pendu- 
lums are in a duplicate Proportion to their Times of. 
Oſcillation; and that the Heights of Roofs, c. 
may be found from the Times ot the Oſcillations ot 
Pendulous Bod ies, fixed to them, on the known Hy- 
potheſis that a Pendulum of 39, 2 Inches vibrates in. 
one Second of Time. | 

Fig. 7. Is a Fountain running on Wheels, and 
made by Air condens d on the Surface of Quickſil- 
ver, and ſo forcing the Quickſilver ro aſcend through 
the Pipe G: And is to ſnew that the Lines of Pro- 
jeftils, or other Bodies, are not alter d by the com- 
mon Motion of the whole Inſtrument or Floor on 
which they are plac'd ; and that all Motions on the 
Earth, if it move, will be the ſame as if it ſtand ſtill. 

Fig. 8. Is a Parabola with the ſeveral Lines be- 
longing to it, in order ro demonſtrate the Doctrine 
of Proje&ils ; and particularly the Art of Gunnery. 

Fig. 9. Is an Engine moving on Wheels, that 
lets a Ball fall down from a Groove through a Hole, 
as it is in Motion; to ſhew that it will then fall on the 
ſame Point of the Frame that it falls upon when it. 


is at reſt; as does a Stone let fall from the Top of 


the Maſt of a Ship under Sail: and that all reſpe- 
ctive Motions on the Earth muſt be the very ſame, 


| while it ſelf moves as if it were at reſt. 


Fig. 10. Is a Cylindrical Iron A B, ſwinging on: 
a Pin EF, in the very fame Time that a pendulous: 
Body D of two thirds of its Length C D does; 
to ſhew that rwo thirds is the Center of Oſcillation. 
in all ſuch priſmatick or cylindrical: 


or Percuſſion 
Bodies. 
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An Explication of the Firſt PLA ' E. 


AIG URE 1. *Repreſents the Foundation of between E and its lower Point, between F and its. 
Viſion, and of all Opticks whatſoever, by ex- upper point; which cannot make the Angles of 
hibiting to the Eye a Specimen how the Rays of | Reflection or Inclination equal, as they muſt needs 
Light do as well originally, as after Reflection or] be in all ſuch Reflectionz, without making the Ver- 
Refraction, ſpread themſelves in right Lines from] tices of the Angles, as c and d, nearer the Glaſs 


each Point in every viſible Object, as P, to each] than C and D: And fo the apparent Picture or 


other Point, as R, R, R, R, R, every Way, to be] Diameter cd leſſer than that of the Object C D, 
receiv d by the Eye in any direct Poſition wharſo- | though without any Inverſion, 
ever, - ; Fig. 6. Shews the Reaſon why a Concave Glaſs, 
Fig. 2. Repreſents the known Law of Refle&i-| as AE F B, exhibirs an Object plac'd nearer the 
on; that the Angle of Incidence CP P, is equal Glaſs than the Center, as C D by the — c 
to that of Reflection CP E, or that the Angle of | remoter from the Glaſs, and larger than it ſelf, vix. 
Inclination DP A is equal to the other EP B. | for Reaſons juſt contrary to thoſe under the fifth, 
Fig. 3. Shews the Reaſon why a Plain Looking- I Figure foregoing, | 
glaſs, as AE F B, exhibits the Object C D, by the | Fig. 7. Shews the Reaſon why a Concave Glaſs, 
Image cd, which is equal to C D, and equidiſtant] as C D E FE, exhibits an Object, if it be plac re- 
from the Glaſs Ac=AC: And in an erect Po- moter than the Center, as AB; inverted, and at dif- 
ſture: all depending only on the Equality of the] ferent Diſtances between the Eye and the Glaſs; ac- 
Triangles, whoſe Vertices are Cc: Da, and have} cord ing to the Length or Shortneſs of irs own Diſtance, 


their common Baſes below E and above F, which | as BC or A D, viz. Becauſe the Rays from the ſame 


Glaſs by forming the ſame Image c a, ſo to the Eye, | Point ſtillcrcſs one another, as at G and N, before they 
as if the real Object C D was at cd, muſt needs | fall upon the Eye; and fo by forming an inverted. 
ſhew that Picture in the Place aſſign'd, without any ' Image make it 1mpoſſible for the Eye to ſee the 
Incqualiry of Diſtance or Magnitude, or any In- Object in any other Poſition than that the Image 
verſion. ' | has; which Image indeed it ſelf is the only proper 
Fiz. 4. Shews the Reaſon why the ſame or equal, Object of the Eye, in all ſuch Caſes whatſoever. 
Object, as AB, CD, EF, appears larger when it Fig. 8. Is a Picture in Confuſion; but rectified: 
is nearer, and ſmaller when tarther off: viz. on ac- | by a Comex Cylinder, and thereby brought into - 
count of the Inequality of the Angles AG B, or | exact Order again. BE 
MGN, and CGD, or KGL, and EGF or HGI,| Fig. 9. Repreſents an Image in a Cylindrical. 
and the conſequent Inequality of the Pictures made Concave Surface, when the Eye is in a Plain per- 
by the Rays at the Bottom ot the Eye. | pendicular to its Axis; ſo that lengthways it is as a. 
Fig. 35. Shews the Reaſon why a, Convex Look- | Plain, and breadthways as a Concave Speculum :. 
ing Glaſs, as A E F B, exhibits the Object C D by | Which therefore makes the Picture longer, bur nor: 
the Image c d, boch nearer to the Glaſs, and lefſer , wider. The contrary will happen in a Convex. 
than it ſelf; but ftill in an ere& Poſture, All de- Speculum, which will make it ſnorter but not nar- 
pending only on the different Bend of the Circle Tower, for the like Reaſon. 
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An Explication of the Second P L a T E. 


IGURE 1. Shews chat an Object, as K, ſeen 


through a plain Glaſs, whoſe Sides AB, C, 
are a by the Eye at G, appears out of its 
true Place; and this ſo much the more as the Glaſs 
is thicker : While at the ſame time the two Surfaces 

do exactly balance each others Refraction, and 

make the two Rays H K, G F —_— parallel. 
Fig. 2. Exhibits a plain Method of meaſuring 
the Refraction of Fluids at all Angles, and of pro- 
ving thereby that it is always in one fixed Proporti- 
on of the Sines, as the next Figure will explain it. 
For if the moveable Rule K C L, with its meaſuring 
Circle AB DE fix'd by the Prop E, to a heavy 
Pedeſtal FG, ina large Glaſs A HI D, be ſo far 
immers'd in the Fluid, that the Center C may be 
in the Surface of the Fluid, and one of its Legs 
CL be ſo far bent from a rectilinear Poſition, that 
the Refraction of the Fluid can juſt make it appear 
as if it were in a ſtrait Line, the Angle B C K, or 
its equal MCE, is the Angle of Incidence: And 


LCE the Angle of Refraction: And LCM the 


Difference, or the refracted Angle. | 

Fig. 3. Is for the Illuſtration of the former Pro- 
poſition ; and ſhews the Sines afore- mentioned; wa 
AD or GN (for they are ſuppos'd <qual, and the 
Line A CN one ſtrait Line,) is the Sine of the 


Fig. 6. Shews the Nature of a multiplying Glaſs 
AD, and its Plains AB, BC, C D, Cc. and the 
Reaſon why the different Refraction of every ob- 
lique Plain, as AB, CD, Cc. exhibits the ſame 
Object K as a different Object k, k, Cc. according 
to the Number of che oblique Plains While the 
dire& Plain BC ſhews it ſtill in its own Place : And 
while the Convolution of the Glaſs on the Axis K L 
removes all the oblique Images, bur does not re- 
move the direct one, on Account of the Change of 
che Poſition of thoſe oblique Plains, and of the un- 
changed Poſition of the direct Plain. 

Fig. 7. Shews the Effect of the Lens, or double 
Convex Glaſs, in gathering parallel Rays, as GL, 
HM, AB, IN, KO, Cc. cowards a Point, as D; 
becauſe, as in the Caſe of the Priſm above, the Re- 
traction to the perpendicular in che Entrance, and 
from it in the Exit of thoſe Rays, do till, by the 
different Poſition of that Perpendicular, conſpire to 
unite the ſame Rays. 

Fig. 8. Shews the contrary Effect of the double 
Concave Glaſs, in ſcattering the parallel Rays; and 
that exactly on the like Account; and ſo this nerds 
no new Explication. | | 

Fig. 9, Shews the Reaſon why a Lens, or dou- 
ble Convex, ſhews a near Object at Q, as more re- 


Angle of Incidence, and F E the Sine of the Angle 
of Refraction, which Sines do in the ſame Fluid at 
all Angles bear one and the ſame Proportion to each 
other; till at laſt, if the Refraction be out of a 
thick Med ium into a thin one, and makes the ſecond 
Sine equal to the Radius, that Ray cannot emerge at 
all, but will be reflected back by the Surface into 
the ſame Medium whence it came, along the Line C B. 

Fig. 4. Is a Baſon of Water, or other Fluid; 
to ſnew the common Experiment of Retraction; 
where a Shilling, or other Object at A, (which is 
ſo plac'd that it cannot be ſeen. by the Eye at O, 
the Side of the Baſon C inter poſing) is readily ſeen 
there as ſoon as the Water or other Fluid is put in 
to the ſame Baſon, and appears to be remov d 
to the Point B. | 

Fig. 53. Is the Alteration of a round white Object 
D, as ſeen through a Triangular Glaſs Priſm A B C, 
by the Eye at G, where the double Refraction of 
the Glaſs at E and F makes the Obje& appear ar d; 
and that as an oblong colour'd Image; wherein the 
upper Part is made by the violet Rays, which are 
moſt refrangible; and the lower by the red Rays, 
which are leaſt ſo; and the intermediate Parts by 
thoſe that are refrangible in a mean Degree; after 
the Order of the Colours of the Rainbow. 


— 


mote at , becauſe it refracts it ſo that the Rays from 
the ſame Point meet more backward than before: 
And why it ſhews the ſame Object larger alſo: 
Which muſt needs be, becauſe every Point in the 
Object appearing ſo much more backward, and yet 
in the ſame apparent Angle, irs Length and Breadth 
muſt every where be proportionably enlarg d. 

Fig. 10. Shews how ſuch a Lens inverts Objects, 
as A,B, 64, which it does on Account of the In- 
terſe&ion of the Rays from each Point, in or near 
the Lens ir ſelf: Which neceſſarily infers ſuch an 
Alterarion : juſt as the Images of all Objects are in 
the Eye in an inverted Poſition, on the like Ac- 
count. ; 

Fig. 1m. Shews how a Lens does ſo refra& the 
Rays from every Point of an Object, that is in its 
Focus, C, and B, and A, that the Rays from each 
of thoſe Points do become parallel afterward; and 
alſo how parallel Rays of different Poſitions are ga- 
ther d in that Focus. ee 

Fig. 12. Is the Nature of direct Viſion by the 
Eye, in ſome Conformity to the 1oth Figure: only 
in this Caſe che Cryſtalline Humour is the Lens. 

Fig. 13. Is the Caſe of a Concavo-convex Glaſs, 
with its parallel Sur faces, as in Fig. 1, 
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Focus of both the Glaſſes fed. By theſe two Glaſ- 


An Explication of 


1GURE 1. Is a Teleſcope, with two convex 
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the Third PL Ar k. 


| is ſeen higher, and in the other | han in irs 
| bs "bly yon Fenty 9 ower than in its 


ments of a great N the other near the Eye, 

t of a ſmall Sphere g b, and they are 
to be fo placed that the diſtin& Baſe or Image may, 
by the Collection of che Rays, be in the common 


ſes the parallel Rays, or thoſe nearly ſo, as pro- 


natural Situation; as the two following Fi de- 
00 
Fig. 3.  Shews'how the Object or Circle which 
was low at firſt, is to Appearance rais d as it paſſes 
through condens d Air; by being refracted towards 


3 
7 


5 . the perpendicular, in irs Ingreſs into a Glaſs Priſm, 
„ the ſame Point of the Object SR and from ir in 
( whic 


is to be ſuppos d confiderably remote) are: 


made to meet in tlie intermediate Imgge 4 ed, arf, wy 
| the Eye, | 
t in an ere& Poſition ; and 


and e, and d; r the Bottom̃ o 
at r, and s, and :; 8 
therefore ſo as to the Object inverted. 


Fig. 2. Is a Teleſcope with four convex Glaſſes, 
the one towards the ObjeR, and three nearer the 


Eye: Whoſe Images are made in the common Fo-! 


.cus of two Glaſſes, as before. This is like the for- 
mer; but only that two of the Eye Glaſſes ſerve 
merely to reinvert, or to erect the Image, that ſo it 
may be inverted at the Bottom of the Eye; and 


therefore may ſnew the Object in its true or erect 
Poſition, 


Fig. 3. Is a Teleſcope, with a Convex Object 


Glaſs, and a Concave Eye Glaſs; which laſt, by 


ſcattering the Rays, as it they came from a nearer | 


Point, makes the Image inverted in the Botrom of 
the Eye, and therefore ſhews the Object in its true 
or ere& Poſition. Only this takes in but a ſmall 


former Teleſcopes. 


Fig. 4. Is a Teleſcope with a Triangular Priſm 
DB, in its Axis; and that Priſms Gage F G for 
the Demonſtration of the Refraction out of Vacuum 
into Air, and out of thinner Air into thicker ; and 
both by the Means of an Obje& ſeen through the 
Priſm as well when the Air is condenſed as when ir 


Part of an Object, and fo is leſs uſed than the two | 


n its Egreſs into the common Air a- 


Fig. 6. Shews how the ſame Object or Circle 
which was high art firſt, is to Appearance depreſs'd, 
as it paſſes through the Vacuum; by being refra- 
cted from the Perpendicular, in irs Ingreſs into the 
Priſm, and l it, in its Egreſs into the common 
Air again. | 


— 


Fig. 7. Is a Triangular Glaſs Priſm, fitted to 
receive all ſorts of Fluids, and when rightly ap- 
ply'd to the Semi-circle of the next Figure, does 
exactly meaſure the refractive Power of all thoſe 
Fluids. Where the vertical Angle GDH is 483 
Degrees; and by. conſequence the half Angles CDH, 
CDG, CH G, are 222 30“, and where all is to be 
fo contriv d. that the Rays within the Glaſs may be 
parallel to G H, and perpendicular to C D, and may 
fall on each ſide plain of the Glaſs Priſm in an An- 
gle of 220 3o' from their Perpendicular; that ſo 
the Refractions at the Ingreſs and Egreſs may be 
equal, and the Compurations eaſy. | 


| «2a 


Fig. 8. Is the Semicircle, with the Glaſs Priſm 
full of irs Liquor rightly apply'd thereto; and borh 
Arms of the Index ED, FD, equally elevated 
above the horizontal Line AC. This ſhews the 
Proportion of the Sine of the Angle of Incidence 
to that of Refraction, in this Incidence of 220 30“; 
which Proportion of Sines being the ſame in all o- 
ther Angles, we hence learn that Proportion accu- 


is exhauſted, Where in the firſt Caſe the Object 
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rately and univerſally. 
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IGURE f. Is the Apparatus for Nicro- 


or I - to which, near the Eye at K, the Micro- 
ſcope i ſelf, or very ſmall Sphere Glaſs ſer-in 


frory, is apply d; GH a ſmall Slice of Ivory, and 
its Maſcovy Glaſs Circles, with the fine Objeds up- 
on them; inſerted in their true Place; E F a Comer 
Glaſs, ſcrewed into the former 8 and at a 
due Diſtance caſting Light on the Objects; with IL, 
the Handle of the Microſcope. | 


Fig. 2. Is only one of the Slices of Ivory A B, 
like G H before-mencioned, ſet by ir ſelf ; with the 
double Circles: of Muſcovy Glaſs, and kept down 
by a circular Wirez berween which, on one of 
— the ſmall Objects are commonly 


Hg. 3. Is 2 Scheme to demonſtrate how the 
double Microſcope comes to magnify ſo much. 
where G is the ſmall Object; which, if there be 
Light ſufficient, may by the ſmall Microſcope Glaſs 
E F, placed very near the Object, be caſt into a 
larger Image H I: Which by the Means of rhe two 
Eye Glaſſes, are reduc'd into a Compaſs fir to enter 
into the Eye. And here by the way it is to be no- 


TP r/erzs 


' ſcopes: Containing AC a Cylinder of Braſs | 


K* 2 3 9 = — ** 
r EN . , * R it nn ; 2 n 2 0 "WT > * 
0 R „ ˙·¹ TT EN" IO EN TO 7 RE 9 FO OE” n A 8 
ü . ·ͤ 2 * 4 F 
FA - 1 8 . } 8 


4 


10 


An Explication of the Fourth PL A x E. 


Hg. 4. Is che double Microſcope, wich all its 
Apparatus and Contrivances, as to the Poſition of 
the Object, the Light to be thrown upon it, and the 
Elevation and Depreſſion of the Inſtrumene it ſelf, 
as the.Caſe requires, c. all which the Figure does 
plainly ſhew to the Eye. | 


Fig. 8. Is a circular Plare of lag, with a 
ſmall Sphere of Glaſs in irs Center, and a Screw 


round the Center, to be put upon the firſt Figure 
icroſcope. 


at BC, as a ſingle Mi 


Fig. 6. Is 2 ſmall Fiſh, repreſented in a Cylin- 
drical hollow Glaſs, fo as it is to be placed when 


the Circulation of Blood in its Tail is to be ſeen by 


the ſingle Microſcope. 

Fig. 7. Is the Magick Lanthorn, with its Pede- 
ſtal T; irs Lamp W; its double Convex Glaſs 
X Y; its Pictures inverted- upon the Plate EF; 
and its large or gygantick Images at B A projected 
3 ize of the Spe- 


Fig 8. Is the Demonſtration of the Camera ob- 


ted that the ſmall Glaſſes, whereby ſingle Micro- ſcura, or dark Chamber; which will ſhew the Ob- 


| ſcopes do magnify ſo much, and whereb 


the] je& as AB erect. Where CD is the double Con- 


Magnitude is in Part increas d in this double Mi-] vex Glaſs, ready to form an inverted Picture 5 4: 


cope, is only à very ſmall 
Segment 'of it . ſo 
ſtant Ra 


ſ 
denly reduce di- 


be otherwiſe ſeen, is hereby made viſible. 


GH 


* 


to Paralleliſm, or nearly to it, that a | of the 
ſmall Object, which by its great Nearneſs could nor | 
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ical Glaſs, or Which by the Reflection of the plain Speculum E F, 


in an erect Poſition at 4 6, tor the View 
Spectator. 5 | 
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different! 
N; be- 


Fig 1. Is another of his | to ſhew 
that White is a Mixture of all Sorts of colour d 
Rays; where DC is a Hole in the Window which 
admirs the Sun's Rays. EFG a caſting irs 
oblong colour d Image upon a Lens, or double Con- 
vex Glaſs ; which colletts all thoſe Rays into its Fo- 


cus. In which caſe the Poinr of Concourſe ent- 
bits a perfect white Colour; tho upon their Separa-| <7 


tion again the oblong colour d Image ap again, 
only a. — — as — — — ot the 
Rays in the Focus muſt of Neceſſity occaſion. 


Fig. 4. Is the laſt Experiment improvd ; by] 


ſnewing that the white Light made by the Mixture 
of all che Colours is but imperfectiy ſo, 


when = 
of the ſeveral Colours are intercepted in their Pal- 
ſage to their Focus, or Place of Mixture. 

Fig. 3. Is the Experimentum Crucis, or deter- 
mining Experiment. Where B F is the Hole that 


lets in a large Ray of Light: whoſe middle Part af- 


ter it has paſt the Priſm ABC, is let 
through a leſſer Hole art G, and forms an oblong 
colour d Image at de: where another ſmall Hole 
lets in one Colour only; which paſſing through the 
Second Priſm 4 be it is reſra again, and caſt 
upon N M. And here it is moſt remarkable, that 
the two Holes and ſecond Priſm are kept immove- 


able; and ſo the Rays Gg fall upon the ſecond 1 OE OF, and OG OH., 


Priſm in the very ſame Angle, w. Colour 
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of, and that by the Motion of che firſt Priſm, 
Colours may ſucceſsfully paſs 1 the 
Yer is the Refraction by the ſecond 

ariety of 


any Variety 


al the 


lour alone, which falls upon it before the ſecond 


ge" 5g dess fie the Eine « 
„ 6. Is 2 | Explication of the 
ſeveral Refraftions and Reflections of Light which 


cauſe the Phenomena of the Rainbow. Thus if the 


cg Crowd of Rays enter in Paralle! to BQ a- 
or near to AN, the round Drop of water 
will refra& Part of choſe Rays to F, whence 
them will be reflected to G: And going 
there out of the 
R, which double Refraction will fo the ſe- 
out in Angles fo 
is placed 2 little 
Ber Colour, and 
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frangible Rays at H; and Red wirhin by the 
note that ' b:cauſe the Angles FOP, 
HOP, GOP, are ever the 
circular, or appear in the Surface of a right 
is OP, and whoſe Sides are the Lines turned 
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An Explication of the Firſt PLAT E. 


TiIouRkE :. Is a Balance, to weigh Water in { &ions ; and will ſtand upon a common Level; tho 


its own Element, and in the Air; and to prove | ſomewhar under the Surface of the Oil, becauſe Oil 
that its Weight is the very ſame in the former Caſe | is lighter than Water. | | 
as in the latter. For when the Glaſs Bottle F is | 


exhauſted of Air, it will indeed require much more | © Fig. 3. Is for the ſame Experiment with Water 


Weight to counterpoiſe it in the Air, than in the on the Surface of Quickfilver ; into which Quick- 
Water; by Reaſon of the much greater Weight of | ſilver a hollow Tube is inſerted before the pouring 
the Water thruſt our by it, than of the Air; yet in of the Water. For the Water will preſs upon 
when upon the Ad miſſion of Water within, you {| the Quickfilver, and raiſe it in the ſmall Tube, till 


weigh it again in the Air, and then in the Water, j it bears the ſame Proportion to the Height of the 


the additional Counterpoiſe now neceſſary is the | Water, that the ſpeciſick Gravity of Water bears to 
very fame; and ſhews that the real Weight of the | that of Quickſilver, or about a fourteenth Parr ſo 


Water admitted, is che ſame in both Elements. high. Which, by the by, is one ready Way alſo of 


This Figure does alſo ſhew how Trials may be made | finding the ſpecifick Gravity of Quickſilver to Wa- 
to ſhew the reſpeRive Weight of thoſe Bodies in | ter, by ing their ſeveral Altitudes. 


_ Fig. 6. Is to ſhew how Water in a very ſmall 


| 2. Is an inverted Syphon; to ſhew why | Tube may elevate Quickſilver it ſelf, when ir is 


Fluids ever preſs according to perpendicular Alti- thruſt more below, the Surface of the Water, than 


rude, and not according to Quantity of Matter: As j the Difference of their Speciſick Gravity requires; 


the ſmall Quantity of Water in the ſmaller Tube is and that it will riſe or fall as you thruſt it lower, or 
raiſe it higher; and will at ſaſt fall out at the Bot- 


a Balance for the great Quantity in the greater, and 
ſtands upon the ſame Level C BEG; becauſe in all j tom, if you raiſe it too high. 
poſſible Morions and Vibrations of the Fluid, the | | 
Velocity in. the ſmaller muſt, by the Make of the | Fig. 7. Is to ſhew that Fluids of different ſpeci- 
Syphon, compenſate the Quantity in the larger ; | fick Gravities, as Water AB, and Oil AC, will. 
the one —— deſcending as far as BD, while | ſtand ar unequal perpendicular Altitudes, in Pro» 
the other aſcends only as far as E H, and fo the portion to their Quantities, and Difference of ſpe-. 
Force is equal on both Sides, as is the known Caſe | cifick Gravities. 1 , | 
in the Stiliard alſo. 5 „ 5 | 
| wt Fig. 8. Is a Part of a compound Balance, to be 
Fig. 3. Is to ſhew the ſame equal perpendicular | joined to that of Fig. 1. for the weighing of Levi- 
Height or Level in a common Syphon inverted. ty, or of the Power of Aſcent in a Body, as E, 
1795 l 5 I gnter than the Fluid wherein it is; and will ſhew 
Fig. 4. Is a Number of hollow Tubes, of all ! that that Levity is the Difference of the Weight of 
Shapes and Directions, to ſhew that if their lower | that Body, and of an equal Bulk of the Fluid: 
Orifices be put under tinged Water, and Oil be | Which is alſo the refpective Gravity of thoſe Bodies 
poured on the Surface of that Water, from GH to which are heavier than their Fluids, as may he tried 
E F, the tinged Water will equally be preſſed up- | by the ſame Balance of Fig. 1. alone. ; 
wards through all the Tubes, according to all Dirc- 2 | 
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An Exp 
IGURE tr. u 2 1 : 
of Water as high as EF. Within this is a leſ- 
ſer Glaſs Veſſel P fl, open at boch Ends, but ſome- 
what narrower at the Bottom. Through the mid- 
dle of this goes a Wire MN to which is fix- 
| ed at the lower End a Plate of Lead GH, Wik wet 


Leather to its upper Surface, to be applied to the 
large lower Orifice of the lefſer Glaſs, I K, ro keep 
out the Water from entring into the ſame any other- 


that a Plate of Lead, or other Metal may be ſup- 
ported by Water, and not fink in it, where the 
Water is kept from preſſing on its upper Surface, 
ſo long as its Depth under the Water is greater than 
is ſpecifick Gravity requires; and that by conſe- 
quence while Water is gradually admitted over it, 
it will not fink till the perpendicular Height of the 
Column of Air between EF and RS bears no 
greater Proportion to the Thickneſs of the metal- 
line Plate (with what is annexed, to it,) than the 
ſpecifick Gravity of the Metal bears ro Water. 
Fig. 2. Is a cylindrical Vial or Glaſs A D, with 
a ſmall Cylinder of Wood below GH fixed to its 
Bottom, and made very ſmooth at Top; and ano- 
ther like Cylinder of Wood above GH, made e- 


actiy as 
— in its Axis. Upon theſe Two, when laid cloſe, 
is pour'd Quick-filver, till ir covers them both as far 
as EF. This is to ſhew that there is ho ſuch thing 
45 poſitive Levity; but that Wood is ſo far from 
riſing in —_ ver of ir ſelf, that till a ſufficient 
Force pulls it up, and permits the Quick-filver to 
inſinuare between the two Plates; the upper 
ned to the lower by that JE : Tho' upon 
the firſt Inſinuation of rhe ſame it immediately and 
violencly emerges of ir ſelf : As Dr. Moor's Famous 
Trencher did in his Bucket, to his great Surprize 
till he was forc'd to ſolve it by the Introduction of 
his Spirit of Nature. REY 5 
Fig. 3, and 4. Are Veſſels of equal Altitude but 
nequal Baſes, and of the ſame Quantity ot Water; 
o ſhew that Fluids ever preſs according to their Ba- 
5, if their perpendicular Height be equal; and 
cording to their perpendicular Height, if their 
ales be equal, whatever Figure they are of. 

| Fig. 3. Is a cubical Veſſel full of Warer ; in or- 
ler to compute the entire Quantity of the Preſſure 
s Sides and Bottom ſuſtain. And that the Bottom 
lone ſuſtains the whole Weight of the Water; as is 
hoſt evident. | 

Fig. 6. Is to ſhew- that each Side of the ſame 
eſſel ſuſtains a Preſſure equal to half the Weight 
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foint as L, M, N, C, is equal to the Altitude of the 


Vater above it, AL, A M, AN, A C, by erectin 


is faſt- 
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wiſe than by a ſlow Inſinuation. This is to ſhew 


EMEA 25 "Ip 2 * Nun e bo K. 8 
8 N 88 W R 
0 7 4, a R r 1 — 
W 1 

6. 7 * 


fo at all the intermediate Point, and ſumming them 
| VP, we ſhall have the Trane, CD as the Sum 
of all che Preſſures ; which being half the Square 
ACD B, made by as many Perpendiculars equal 
te che longeſt C D, and bearing the whole Weight 
of the Square over it A C D B, ſhews that the Preſ- 
; ſure an every phyſical Eine as A C of 2 triangular 
Priſm, and Io on the whole Side repreſented by it, 
z one half of the whole Water. So that fince each 
of rhe four Sides ſuſtain half; and the Bottom rhe 

whole Weight notwithſtanding ; the entire Preſſure 
is three times the Wright. mw 

Fig. 7. Is a like Method of Computation for an 

8 8 3 me er itz 
viz. Weighr of Warer to the Priſm 
e by the Triangle 
LO, MP, NQ, CR, are erected 
AC, 
ctively. 

Hg. 8. Ts to determine the Center of Preſſure 
Z againſt ſuch a Plain; at which if an equal Weight 


perpendicular to 
d equal to LG, M. T, N, CX, reſpe- 


the ſame Water. For ſince the Preſſure at every 


jul Perpendiculars I. O, MP, NQ, CD, and 


| 


W directly pulls along ZP over the Pulley P, it 

will juſt balance the Water, and evenly ſuſtain its 
ure. 9 5 ; 

Fig. 9. Is to ſhew that this Center of Preſſure is 


qually ſmooth on the lower Side; that it may as ex- | no other than the Center of Percuſſion or Oſcillati- 
poſſible fit the other; with a ſtrong Pin I, | on about an Axis, as D. For the Preſſures being as. 


the Perpendiculars EA, FB, GC; and the Per- 
cuſſions as DA, DB, DC, the Radij of the Circles of 
Motion; and E. A being to E B, as DA to DB, 
and F B to. GC, as DB to DC: The Percuſſions 
are ſtill as the Preſſures ; and ſo the Center of per- 
cuſſion, the ſame with the Center oft Preſſure. 

Fg. 10. Is for the Computation of the Quantity and Cen- 
ter of the Preſſure on any erect R. angle under Water 3 ac» 
cording to that Rule, that the Depth of any Bodies or Surfaces 
Center of Gravity is to I epenBenine Akineds 
e ion e A Dr coming 3 

._ 2 , 

ee 

ter almoſt to its Top. There is alſo a r B HR, with a 
with buth its 


above the Bend of the * and chen unſtop it, he it 
will pref; upon the Water in 


cend in each Ley 3 till meeting at the Bend ic run down the 
eg, 


8 our of rhe higher Water into the lower. This is 
| wo how the Air up upon Water may raiſe it up, and 
0 


cauſe the known Effe hond, Pumps, Syring s, Ce. 
Which uſed to be aſcribed 5 — dort des of aum. 

Fig. 12. Is a Cube at diff reat Depchs of the fame Water; 
to ſhew how it muſt have the ſame Wight in one Place that is 


has in another, becaule che Water and Cube have evet the ſame 


Proportion of Bulk and Gravity to one another. 

Fig · 13. Is a Bucket under Warer; to ſhew it can have 
there no reſpective Gravity, or cannot preponderate ; tho? it 
has ever the ſame abſoiute Gravity. 

F ig. 14. Arc a Bubble and Imag:s of the ſame Nature, 
made of Glaſs, Air, and Water; all fo nicely pob' d that by 
Se rn a 
ar the B r AD, Images ri a 
ſurpriſing Mannor. | H 55 oi 
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IGURE 1 1. Is a ri ee A 
Two Holes E, F, for the Water to run out at, 


the Water A Bas the other; (the: Veſſeb to be ſtill 
kept equally full all N ap 1 that the Velocity 
and Quantity of Fluids chat run our, are in only a 
— — — rs of the Altitude of the 
Fluid, or twice ſo much in a Fourfold Altieade. | 
Nor can it be 8 1 - 
running out, with t wice V umplies The 
Force Fe Prefſure to be Fourfold; 5 the Faurtold 
Mas. and ſo for ever. fee 

where GH is a : hollow e 


ä 2. Is8 3 

5 Water below, with a Valve 
G, which 6 vil be liſt up by the aſcending Water, 
and permit irs Entrance in he Body of te Pump; 
but will not permit its Return when it is 

to deſcend. D is the Sucker, with its HollowCylinder, j 
and a like Valve: which Sucker is pulled u or 
thruſt downward by the Handle IL K. When it is 
upward it leaves the Body of the Pump: 2 
| Vacuum 3 che Airs Preflure on the Water 


| ion of the Third Pi, A TE 1 


the one F Four Times as much below the Surface of 


ity f N . Is the whole 
ſtatical 
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Fig. SE 1 e Spiral Peg C D, made 
of only a Cylinder, with a hollow Spiral Tube 


2 


wreath d nlp eee 2 Deſt 
| ing, and partly Aſcendin yan op 
along che more eaſy it o . its Arrival * 
che Top 1 it runs out at = | 


Ballance. The Glaſs Bubble G is; — 
than all Fluids but Quickſilver, and is to be put in- 
to all the Fluids; The Bulk of Water in ours i 
_ Grains Trey. If whett pois'd in Water ir fink 

_— any Number of Grains, that Number of 
| - 5 fs dinge from; ge ee 95 
0 roportion to 8 30 give 1 
8 of all ſuch Fluids to Haan, 
Glaſs Bucket, which in Air is in Equilibris 
che ill be E: And becauſe Anka mY let i 8 
it no longer an Equipoiſe to mow 
2 ; the Sue Rico be added tp th 
, by a the Bucket is ſuſpended, nl 
— che 3 in Water. "By hs 


Surface below raiſes it up into that Space, fills Nis and Quick-ſilyer are — firſt in Air —— — 
n og ack, i | teing the Weight of an equal Hſe N 
. va W an war: by 
fore d through the Valve in the 8 its Proportion to the firſk Weight in Air; giv wy 
Cyſtern above ; whence by its own Graviy Har 2 Gravity of the Solid compa 2 
out at the Canal A C. | r And AK tha: Difference (ll ddt the w, 
| is A fbr al ſorr of Boles, wi'ma have a 
Fig. 3. Is'@ EET tes al af che ſpeeiſick ties of che Solids; 26 
like the ocher, onl ding 830-by. the Sum or Niffereneg gf. 
it is our of the $i le the 1 have 8. Bike Table of thc 
ourward, u o an one as 
ä — . 
our Sideways with great Violence, * n . 8 de 5 
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A TABLE of the Specifick Gravities of ſeveral 


Fine Gola — e e 19.640 
Standard Gold —-· — 18880 
Quickſilver — — — 14, e 
— . 7 
Fine Silver. — 11, 091 
Standard-Silver ———— — 10,535 
Biſmuth — Cr — 9,700 
Co —— bo — — — 9,000 


Steel 728 


| Soft — — 7, 
the ſame Hard ka 5 
Piece Spring Temper — 7,809 
Iron —— — 


Tin — ee ad 7,320 


Glaſs of Antimony =——— 
A Pſeudo * — — 2 


A Diamond —— -—— —— 3,400 


Clear ftal Glaſs ——— — 

| | 3170 
Baue Cry — — — 2,720 
Fine Marble —— ⁊⸗ Do 
Common Green Glaſs — —— 
Stone of a mean Gravity —— 
Brick — — 
Nitre om mmrmmmanmnns moon 


— — 


— — 1, 800 


Dae Vitriol —==——=—— 1,715 


Allo — — — — 1.714 


— —T ͤ— 114 


— — 


Solid and Fluid Bodies. 


Calculus Humanu =—— — oe 
Oyl of Vitriol — ———— - N 8 
Ons of Tarr: <a oy 
Bezoar | Eien ci #90 


; : — — — x, 
Gum Arabick —— - FE ee 
Spirit of Nitre ———_—_ — 98 

Aqua Fortis — -- — 1456 
otra of Human Blood — 1,190 

. 

Spirit of Urin w 320 
Human Blood ——=— —— —- 1,040 
<> ane AA FFF 
TP 
| — — 5 


Dry Box-Wood, —— — 1,030 


Sea · Water 
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PNEUMATICKS. 


An Explication of 


IGURE 1. Are ſeveral Torricellian Tubes or 
Barometers of different Shapes, Bores, and 
ofitions ; but where the perpendicular Altitude of 
the Quickſilver in the Tubes, above the Level of the 


22 


the Firſt PLA IT E. 


Depreſſion by the Air, as E C the Part of the Tube 
full of tlie expanded Air, to E F the Part ar firſt 
left full of common Air. | 

Fig. 6. Is Monſieur Auzout's noble Experiment, 


Surface of that in the Baſon, is ever the ſame, or | to determine, that tis certainly the Air's Preſſure 


between 28 and 31 Inches high; which is the known 
Counterpoiſe to between 32 and 36 Feet of Water; 


that raiſes the Quickſilver in the Barometer. The 
Inſtrument is nothing bur a double Baromerer com- 


and to the entire Atmoſphere in its ſeveral States] municating together, by the Means of a ſmall 


and Elevations, where the Baſes of the ſeveral Tubes 
are ſuppoſed equal. | 

| Fig. 2. Is a Diagonal Barometer, where the Al- 
teration of the perpendicular Altitude of 3 Inches, 
by the Obliquity of that Part BC of the Tube ABC, 
(as a Diagonal is oblique to the Sides of its Paral- 
be is increas'd to 20 or 30 Inches Side ways, 
for more Nicety of Obſervation. 

Fig. 3. Is a Wheel Barometer, where by two 
Weights G and H on a Pulley, by which a Hand is 
turned, the one of which plays freely in the Air, 
and the other riſes and falls with the Quickfilver in 
the Tube, the Diviſions are larger and more obvious 
than in the ordinary Barometers; as they are in the 
Diagonal one; for the like greater Nicety of Obſer- 

vation, | 
Fig. 4. Is a common Thermometer, to determine 
the Quantity of the Hear of the Air, or of any Li- 
quor, by the Rarefaction of Spirit of Wine contain d 
in the hollow Ball ac the Botrom, and irs Conſequent 
aſcending to the ſeveral Diviſions on rhe ſmall Tube, 

Fig. 5, and 12. Are to ſhew that the Air's Denſi- 
ty is as its Compreſſion, the former upon a greater 
Compreſſion, and the latter upon a ener Rare- 
fraction; and that accordingly, in the firſt Caſe, BD 
the Standard Altitude, or about 293 Inches, and 


LM the Additional Altitude of Quickſilver pour d 
in higher than the Level H, taken together, is to BD 
the Standard Altitude alone, as IG. the inverted 
Part of the Tube when full of common Air, to 
HG. the Parr full of condens'd Air: And in the Se- 


hollow Pipe in the Middle: Its lower Tube is 
ſtopp'd at the Botrom with a Bladder; and when 
the entire Cavities are full of Fer ik the Blad- 
der is prick'd or cut, and the Quickſilver runs out; 
Hereupon the upper Barometer's Tube, and Part of 
its Baſon, becomes empty ; while the lower is yer 
full: But upon the unſcrewing a Screw, and letting 
Air in above the upper Baſon, that Air preſſes on 
the Quickſilver's Surface, and raiſes ic into irs Tube; 
while the ſame Air preſſing down the upper Part of 


the under Tube, depreſſes the -Quickfilver therein 


at the ſame time. | 

Fig. 7. Is a Hygrometer, or Cord, with a Needle 
or Index in a Circle, ro meaſure the Air's Moiſture 
by irs ſhrinking up, and conſequent Revolution one 
way; and the Air's Dryneſs, by its Extenſion 
down, and conſequent Revolution the contrary way 
and borh meaſured by the Degrees of the m 
Circle. 

Fig. 8. Is a Syphon above 29; Inches high, alon 


where no Suction nor Art can make the Quickſilver 
run: as it uſes to do when it is of any leſs Altitude. 

Fig. 9. Is the new Sort of. Cupping-Glaſs , 
| whence the Air is ſuck'd out by a Syringe, and 
where by a Valve it is hindred from returning. 

Fig. 10. Is an Example of Suction; and will 
ſhew that Quickſilver can thereby never be rais d to 
293 Inches. | 

Fig. 11. Is an Example of a Weight raiſed by a 
| Syringe, as Water uſes to be; and ftill ſhews, char 
all is proportionable to the Power of the Air's Preſ- 


cond Caſe, B D dhe Standard Altitude, is ro DC the 


| 


ſure, and is limited thereby. | 
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An Explication of the Second P LA T E. 


DMIGURE 1. Is the Air-Pump , with its Re- 
ceiver and Gage, as ready for Uſe : aa, aa are 


two ſtrong hollow Cylindrical Barrels, in which are 


ſuppos'd to be two Suckers, with cheir Handles cc, cc 
norched ; into which Notches a Cog-wlieel falls, 
which Cog-Wheel moves u the Axis f, when 
the Engine is put into Motion by the Winch 66. 
22,28 are two Cylinders of Wood, fixed to the 
Frame of the Air-Purmp,' with Screws at the Top, 
on which the Nuts e, ee do run, and preſs down 


the upper Piece f F upon the Tops of the Bras | 


Barrels, to fix them both at Top and Botrom. 55 
is a Swan-neck'd, or ſmall bended hollow Braſs 
Pipe, leading trom the Top- Plate i i i i, or rather 


from the Braſs hollow Piece above nn, which com- 


municates through that Top- Plate with the Cavity 
of the Receiver. This Pipe is ſcrewed to a bottom 
Braſs Piece, included in the Box dd; which is per- 
forared not only length ways, but alſo upwards, in 
three Places: The Middle one for a Communication 


with this Swan-neck'd Pipe, and at the two Ends | 


through ſmall Cylinders, inferred into the two Braſs 


preſſi 


the Braſs Circle bei it; to which it is affixed by 
the Hand at firſt, and aſterward by the Preſſure of 
the Air, with wer Leather inſtead of Cement. 


Fig. 2. Is a Barometer Tube, at the T ä 
and included in ſuch a Receiver GB, a8 As 
for it to ſtand upright, and yet permits the Air to 
go backward or forward on its Surface, according as 
you pump the ſame out of, or readmit the ſame into. 
that Receiver. And this is done fo, that the in- 
cluded Air C D, which ſupports the Mercury, by 

on the Surface of that in irs Baſon ED, is 
confin within. This ſmall Quantity of Air, on 
the Extraction of that in the Receiver, will, by its 
Elaſticity, raiſe, the Mercury almoſt as high as the 
uſual Standard: And thereby ſhews, that the Spring: 
of any ſmall Part of common Air prefles equally 


with the whole correſpondent. Column of the At- 
moſphere. | 3 | 2 


Fig. 3. Is a Contrivance to make an Exploſion; 
of Gunpowder in Vacuo : Where HD is a red hot 


Barrels 4 4 4 4; and tis by tius Threefold Communi- Iron, ſtanding on its Pedeſtal E, within a Receiver 
cation, that the Air is pump d our of the Receiver. | GC; and F is a Cork, made above like a Diſh, to 
111 is the Gage; which is no other than a common | contain the Gunpowder; which by the pulling up. 
Barometer, or Weather-Glaſs; with its Baſon of | and thruſting down a ſtrong Wire, with a Hole like. 
Mercury m m, fix'd to the Engine by a particular | the Eye of a Needle, is in a certain Quantity let 
Contrivance, and irs Index or Boxen Receptacle, | fall every time upon the hot Iron; and on the Ex- 


on the Surface of the Mercury, and to riſe' and tal] 


with Inches, and its Cork to ſupport that Index up- | 


ploſion produces Flame, and factitious Air; but ve- 
ry little Sound, by reaſon of the Abſence of the. 


with it; for the Exactneſs of meaſuring the Height | Air that ſhould convey it. 


of the Mercury from that Surface. Only this Baro- 
meter is open at the Top, and communicates, as: 


Fig. 4. Is a Syringe, which will ſuck up the Wa⸗ 


does the Swan-neck'd Pipe, with the Cavity of the ter in the Glaſs CD, when it is in the open Air; 


Receiver. nn is a Sto 


t is the Bottom of the Receiver, ground true to fir, 


x 


| k, that communicates | but will not do the ſame under the Exhauſted Re- 
allo with. the Cavity of the Receiver, and either ex- ceiver E F, unleſs for ſo ſmall an Altitude as the 
cludes or readmits the Air, as you ſee convenient. | remaining Air can ſuſtain. I — 
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An Explication of the Third PLAT Ek. 


IGURE 1. Is a large ſtrong Glaſs Receiver, 
or Condenſer, Arm'd with Braſs Circles at both 
Ends, and fit to receive and bear the Preſſure of Air 
conſiderably condens'd, when crouded into it by a 
Syringe fitted for that Purpoſe. It has alſo an- 
nexed to it a Gage CD, to determine the Quantity 
of the condens'd Air within. This Gage conſiſts of 
a Hollow Tube, Hermetically ſeal'd at D, with ano- 


cher ſmaller, open towards D, and Hermeticall 


ſeal'd at the other End In this ſmaller Tube is 
left a little Quickſilver: This Quickſilver is by the 
air at D in the larger Tube, which communicates 


with the condens'd Air in the Receiver it ſelf, and 


ſo is of the ſame Denſity with ir, cronded: inwards 

towards C every time of the Ad miſſion of new Air; 

and by irs whole Length from the End near D, com- 

par d with its Diſtance from the End near C, it de- 
termines the Proportion of the Denſity of the in- 

cluded Air to that of the common Air. Note, That 

the Syringe to be made uſe of with the Receiver, is | 
the ſame with that repreſented in the next Figure, 
as joined to the 3 it ſelf; and acts 
by pulling up the Sucker above the Hole H, for the 
Admiſſion of a full Cylinder of common Air, and 
then crouding it down into the Receiver; at che 
Bottom of this Syringe is a Valve, that hinders 

what is once crouded in from returning back again, 
as is neceſſary on all ſuch Occaſions. 


Fig. 2. Is the uſual Braſs Condenſer it ſelf, 10 
a Stop-cock E F near it; to be interpoſed between 
the Syringe and the Receiver upon Occafion. The 
Inſtrument, beſides the Frame, is compoſed of a| 
Recipient of Braſs, made of Two Hemiſpheres, or 


* 9 PI TO TR, > R n A FE 44 * * p 2 * 
* * EP K ä O30 CE "IT — DOT WF. 2 — 
* F ** 83 ah 2 3 N VE oY 2 5 N 


, ä * WF 
ARG d ðͤ oe ed) or © Ys N * 
5 - 1 Weine WL REPS WY I 7 "4 * (CES 4 OY 1 34 1 * R 1 7 5 * 4 1 Ba E * o Men's - * 
2 £ Oe hrs 5 7 n 925 2 7 Far. « N 3 3 ä : * A td Le n 1 ä . bb R A ** * on " * * 
Ps * Ooh 8 a * . xe AY . e W e ns R : ' : q 727 
2 Y r * 2 Se 38 n _ * 38. 8 * 2 þ pur 4 N a * py» * y . 
4 2 5 3 * ak es 5 . =» 
_- * 4 % C 4 - 7 
2 Fd ; 3 
9 5 > * . & Og 
p : ; : 
. * 28 
: 5 
8 1 — 
| . 
: pe * 
. _ 
y * ; "a 7 9 = 
I ; 
£ 
* 
1 ; f E 
a * 
1 - 


| 


| whence is deduc'd the Proportion of the Air's Rari- 
ty at all Altitudes wharſoever ; that at 7 Miles high 


what is equivalent to them, cloſed together by a 
Ring of wet Leather, to keep in the Air; and 2 


, 


. ſcrib'd, is repreſented as join'd to it after the ſame 


its Ordinates A B, CD, cd, K repreſenting Abſo- 


cauſe in this Caſe the denſe Air within endeavours 
forcibly to disjoin theſe Hemiſpheres, they are con- 
fin d down cloſe by a ſtrong Piece of Iron, and 
Screws belonging thereto. The Syringe already de- 


manner that it is when the Air is thereby intruded. 
This Braſs Recipient will bear one very much den- 
ſer than the foregoing Glaſs one, tho it being not 
tranſparent as the other is, cannot be fo pleaſant, 
nor ſo well ſnew the Mutations that happen to Ani- 
mals or other Bodies in condens d Air as the former. 


Fig. 3. Is the Logarithmick Curve A Cc, with 


lute Numbers, and its Abſciſſæ, CG or DB, Ie or 
Bd and B , repreſenting their Logarithms, whoſe 
famous Property it is, that one Ordinate as AB, is 
to another Ordinate as C D or cd or KJ, as that 
unlimited Space between the Curve and Aſymptote 
above the one, is to that above the other; and 


it is 4 times as rare; at another 7, or 14 Miles, it is 
16 times as rare, and ſo for ever, in a Geometrical 
Proportion of Rarity, compar'd with the Arithme- 
tical Proportion of its Altitude; tho all this is here 
upon the Hy potheſis that the Diſtances are nor ſo 
grear „that the real Gravity of the Parts be ſenſibly 
diminiſhed. - For in that Caſe, | 


Fig. 4. Gives the Scheme, which is made uſe of 
to diſcover the Air's Rareneſs, even ar ſuch Diſtan- 
ces, as imply a conſiderable Alteration in that Gra- 
vity; whence-it will appear, that the Denſity of the 
Air is diminiſhed in that Caſe more than 4 times for 
every 7 Miles of Altitude. 5 
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. Explication of the Fourth PLATE. 


Caſe in an 


low Braſs Sphere, into which by the means of the 
Syringe in Fig. 2. Air is crouded till it is 8 or 10 
times as denſe as uſual. HF and LK are Two 
Barometers, with their Baſons in the Boxes FF, KK, 
which Boxes communicate by a long hollow Tube II. 
EE is a Braſs hollow Tube, to convey the crouded 


Air near the Surface of one of the Baſons of Quick- 
* ſilver, which Air paſſes ont of that into a larger 


hollow Pipe G G, and ſo into the open Air. Upon 
the turning of the Stopcock C to give vent to the 


condenſed Air, it ruſhes with great Force along the 


hollow Pipes EE, GG; and as ir paſſes not far off 


the Surface of the Baſon of Quickſilver F F, it 
- Cauſes the Mercury in both the Barometers HH, and 


LL, to deſcend and vibrate ſeveral Inches, as the 
great Storm made Barometers deſcend and vibra 


in Chambers at a diſtance from it. - 


Fig. 3. Is a' Transferer ; containing one com- 
mon hollow Stem I (here repreſented as ſcrew'd to 
a ſquare Piece of Wood, and thereby held upright) 
with its Stopcock I, and its Horizontal Hollow G H 


* a 9 
a * * . „ ROOTS. menge * 
15 Weinen 
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IGURE 1. Is 2 compound Inſtrument, to | on requires: Of which Inſtrument Mr. Bye made 

| ſhew, why in a Storm the Mercury in che Ba · great uſe in his Second Continuation of Experi- 
rometer vibrates ſo much, by à Parallel Ca 

Imitation of ſuch a Storm. A A is a large hol- 


ments. 


Fig. 4. Are very ſmall or capillary Glaſs Tubes, 
of different Bores, let down into Tinged Water, in. 
Vacuo, to ſhew, that by the Attraction of the Glaſs . 
the Water will be elevared, contrary. to the ordinary 
Law of Hydroſtaticks, and that to a conſiderable 
Height; and what is chiefly remarkable, is, that the 
Altitude of the Liquid in the Tubes is the ſame in 
Vacuo as in the open Air, and is always in an ex- 
act reciprocal Proportion to the Diameters of their 


Fig. $. Is the noble Improvemenx of the former 
Experiment by Mr. Hauksbee, Sen. upon which 
the Learned Mr. Ditton has written a ſmall Treatiſe. 
It is done by two Glaſs Plains, ACB, ADB, 
meeting in an Axis at AB; and being about a 
| Tenth of an Inch diſtant ar the greateſt Aperture 
DG. Theſe Plains are Erected in Spirit of Wine, 
| and are like a Series of Tubes of all different Dia- 
meters leſs than D C, which muſt therefore elevate 
the Fluid a little at D C, and higher all the way to- 
B, where the Elevation ought to be Infinite ; the. 


with which it communicates. Upon this Horizontal | Tops of the elevated Columns will form an Hyper- 


Piece two more Hollow Stems are Erected, and 


communicate there with. Theſe alſo have Stopcocks E 
and F, and to theſe are ſcrew'd Two Braſs Plates AB 
and C D, on which Two Recipients may be fix'd, 
and may communicate with the reſt. By this means the 
whole Inſtrument may be apply'd tothe Air Pump, 


afterward any Factitious or Natural Air may be 
transferr'd from one Receiver to another, as Occaſi- 


and one or more of its Recipients exhauſted; and | be 


bola, E F G, with its Two Aſymprotes, the Surface 
of the Fluid DC B, and the Line B A. Vote, Thar. 
if the Angle at D C be altered, the Bigneſs of the 
Hyperbola will be alter'd, while its Species remains; 
but that it the Angle ADC be alter d, the Species 
of the Hy perbola will be altered alſo, cho it will ſtil 
a true Hyperbola, and chat if the Glaſs be clea 
to a ſurprizing Degree of Exactneſs. 
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An Explication of the Fifth P LAT E. 


LIGURE. 1. Are Orte Guerick's Hemiſpheres, | End is in a ſmall Baſon of Mercury; and the other 
| with their ſeveral Screws and Apparatus at} is hermetically ſeal'd : For this Mercury crouded by 
arge, ſet ſeparately by themſelves. They a | 

| gn d to prove that the Force of the outward Air, | Air in the ſmall Tube cloſer in Proportion to irs 

when the inward is extracted from between them, | Denſity, and fo will afford us the Knowledge of the 

is Pater the Weight of a Column of Quickſilver . Quantity thereof. | 3 

of about 29 Inches and a half: Of Water of abour| Fig. 6. Is a like e e of the Coheſion of 
34 Feet: And of Air to the Top of the ee, poliſned Plates of Braſs, or of Marble; when the 

all pre HR upon the ſame Baſe with the largeſt | Air is excluded by a little Oil, and an exact Appli- 

Circles of thoſe Hemiſpheres. cation. This Coheſion may be weighed by the Sti- 

Fig. 2. Is the Syringe, with its Hole to be] liard, as well as that of the Hemiſpheres; and is 

ſcrew'd. on to the Top of the Receiver of the next] equal to the ſame, upon the ſame Baſe; provided 

Figure; in order to thruſt Air into it, for the Im- | a Ring do prevent their ſide or fliding Motion; and 
provement of the former Experiment; or to ſhew | provided the Air can equally be excluded from be- 

that tho common Air be left in the Hemiſpheres, | rween the Plates, as between the Hemiſpheres : 

yet if that on their outward Surface be made twice or] Which laſt yer is almoſt impoſſible to be done. 

_ thrice as denſe, they will ſtill ſuſtain an equal, or a4 Fig. 7, Is a Number of great Weights, kept 
double Weight reſpeRively, before they are ſepa- | ſteady one over another by an Iron Rod paſſing 
ratet. | through them, and preſſing upon a Bladder half 

Fig. 3. Is that Inſtrument included in ſuch a Re- | blown, plac'd below them: This Bladder by the 

ceiver DB, and that Receiver kept cloſe to its Bafis | Elaſticity of its included Air, 22 elevates all 
by a croſs piece and Screws, as in the Condenſer] thoſe Weights; as ſoon as by the Extraction of the 
before: Together with a newly contriv'd Stiliard, | other Air out of the Receiver, wherein they are all 

to which the upper Hemiſphere is hung; with irs | included, irs Counterpoiſe is gradually taken a- 

fixed Baſe, and irs Gage, to meaſure the Degrees ] way. | 
of Condenſation of the Air, where by the Propor-| Fig. 8. Is a Number of Jet d Eaus, or Fountains, 
tion of S P to PR, the Weight 30 w. is equivalent | made by condens'd Air, in a large Copper veſſe! 
to greater Weights, and ſhews how many Pounds are | C D, preſſing on the Surface of Water at the Bot- 
required to ſeparate the Hemiſpheres in all i tom ot the Veſſel; into which Water a hollow Braſs 


are de- | the condenſed Air in the Receiver, will croud the 


If the Diameter be 3 Inches and a half, they will] Pipe is immers d. For if there be then a Stopcoc k 
ſuſtain about 150 Pounds; and ſo in all other Pro- at G, to open or ſhur the hollow Pipe at Pleaſure, 
portions. f 5 I and ſeveral ſmaller: Pipes at I K, communicating 
Fig. 4. Is the Plate which covers the uPPer Part | therewith, turning upon Balls or Joints, and plac d 
of the Receiver. And through the Hole C the | in order, we ſhall have a very pleaſant Ser of theſe 
Piece DE ſlides, which takes hold on the upper | Jet d Eaus, or Fountains ; all whole Water will te 
Hemiſphere. caught by rhe Baſon AB, which Water may te 
Fig. 3. Shews the Gage of the ſame Inſtrument; | again let into the Veſſel. C D, by unſcrewing the 
this is like that for the Glaſs Condenſer before de- Pillar in the Center of the Baſon. 
ſcrib d, and contains a bended Tube, whoſe open a 2 
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An Explication of t 


„ GURE z. This Plate is in Reality bur one 
1 Inſtrument or Apparatus, for try- 

ing the Electricity of Glaſs, and its Luminouſnels, 
110 put into Motion, and rubb'd upon to heat it. 
wherein BC is a Wheel, with its String A BC. 
DE is a Sphere of Glaſs, whoſe Air has been drawn 
out by the Air-Pump : This is turned round by the 
forme r puts, A. F is a Stopcock, where- 
by the Air is exhauſted, and may be readmitred at 
Diſcretion. In this Figure K LM is an Arch with 
Threads of Cruel or Yarn upon it, as they hang 
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x Sixth PLA r k. 


the Room of D E, where- into is inſerted an Axis 
with a Circle affixed to it; at the Edges of which 
Circle the Threads are placed. Theſe upon the 
Friction and Heat of the Glaſs extend themſelves 


outward, and point from the Center to the Circum- 


ference, contrary to the former. In both Caſes the 
Threads, when under the Influence of the Electri- 
city, will be moved by the Finger, even without 
Contact, nay by the Finger and Breath, even 
through the Glaſs it ſelf; ſo lubtle are theſe Efluvia. 
The Lighr'is made when the Air is exhauſted, and: 


about the Glaſs D E, (here repreſented by a ſmaller 
Circle within the Arch, ) betore it is turned round 


or heared by rubbing. 


diminiſhes as you readmit ic. It ſpreads and 
branches it ſelf inwardly like Lightning, when about 
half chat Air is readmitted. The Colour of that 


Fig. 2. GH is the ſame with the former; on- Light is always Purple. It ſpreads at ſome Diſtance, 


ly the Threads are here repreſented as the hang at 
the beginning of rhe rurning round of the Globe, 
Letore it be heated by Friction; being — one 
one way, by a Wind ariſing from that Convolution. 

Fig. 3. NP O is the ſame; only with the 
Threads pointing towards the Sphere, or its Center, 
when the Arch is in an upright Poſture, and ſome 
of the Threads hang partly downwards, and this 
upon the Spheres being heated ſufficiently. | 

Fig. 4. S R is 5 ſame, with its Thr&as 


ſture, when ſome of the Threads thereby are forc'd 
to ſtand ere, 
Fig. 85. T U is a Circular Arch, in an horizon- 


lame Center, in the ſame horizontal Plain. 


ie Air, and to be apply'd to the ſame Wh 


F 1 


and makes the Edges of a Cravat look a little like 
| the milky Way, by the great Number of Sparkles 


| ir emits :: Which may adde felt by the Fleſn, with 


a crackling Noiſe that &tompanies them. If you. 
| alſo ſufficiently rub and hear a large Tube of Glaſs, 
either ſolid or hollow, it becomes ſtrongly Electri- 
cal, even through Glaſs it ſelf ; tho nor ſo much 
through Muſlin. Other Heat than that by Friction 
ſignifies ing 


hs With or 
Fig. 6. Is another Sphere, communicating witch] accountable. 


| Gold, and the like ſmall and light Bodies, after a. 


pointing the ſame way, though in a downward Po- i ſtrange manner, by turns; when once they have 
been tully repell'd they cannot be made to touch. 


them, till they have been reflected from ſome other: 
Body. If they lye between two Pieces of Wood, 


a Poſition, when the Threads point towards the I laid pretty near, the Electricity fails of its Effect. 


her Circumſtances very ſurprizing and un- 


X 1 &. 


It will attract and repel Leaf 


